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[W*^ 1 ] 

m iststi Ji ± k is: it hnmm^m-r^m2 mwm¥-mi*m t , 

|1©DB R*«^gi> =1:^2 ODB R*^#g75 ? xSt-Se^J$ti^m lWDBRi 
^3 ODB R*3»^i5i(7^4 CODB R*«#® ^H^S^iJ $ n/c^ 2 WDB R£K 

mriei i mmm^mvfWM. mmxzatm & x vmmm 2 *iif«#K±, ihtse^ 1 o 

[fjf*3t2 ] 

1 Oxij7ti2Wx'J7i:^^t^±ffi^ii-Ci3() G a A s *^f£1I*£±{Cf£tf- <b 
m3 ODB R*S^i3 XX/m4 <DDB R*2»Wl^xZ^@E?iJ $ ft^fe 2 <DDB R3B 

huibs i #*s^mm*»i**3 ct ^Hute •? v^mtm*. mim 1 <o d b r s& t huieu 

2 (7)DB Rgp.hOF^^Ixtt'bnr^ . 
[W^3] 

[fjf^4] 

«flEffitt»tt, GalnNAsllft, GaNAsMft, GaNAsSbm Ga 
NAsP#l^ GaNAsSbP#tft, Ga I nNAs Sbff^ GalnNAs 
P*##, RlfG a I n NA s S b P*3*#<7>^& < <h i> \<*irtlfr<D¥mi£tt&fr hmWL 

[«*«6] 
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1 1 1 - v mi t & m £ ^- so <r> #sm*s * n k m z. . 
mmmv^mitm tt . mum 1 mmm^mwmi&tmzmvtm tnm&z irmim 2 m 

mr §s» 1 mmm^-mmm t m iasm* t <n> m \>zm^ % titz m 1 ^ s c h m t > 
ifr IES141 t fjfe« 2 sum^^h t o p^ n tgit ^ ft tz m 2 <n s c h m t 

[tt*« 9 ] 

1 1 1 - v mit&m^-mw £ -a- tr su <r> *mit* * n u n £ . 
flnBBu #:§(±, mmm 1 atria* l^scHikoHiiicu 

2 mS^NtttJi £%iB$ 2 0SCH1 toK^i < t i> ^-ftifrizWlW h fix is 
HtffEIII- V&fb^^NHttli, luia»2 O S C H8^t7 * ^y-b^Xy&ft 

1 0 ] 

H«sfim»l7*n y & 1 OWSK 7n y ZMTklfm 2 »I17n y ? Jf & fit x 

mzm i ^mM^^fiMs^fjie^ 2 iiififtit^i:! 1 «ti7n * 

^2(7)1170 7 ?m<n&*\±, (A 1 xG ai-xh I m-YP^f^^tt?^ 
IIS*^ 1 1 ] 

fjism^^n 7 ^^i»#:««ti, 0 1 oWttfu y tmikXfm 2 (^)I17n 

huIe» i tnifriE* 2 mnm^-mwm&mzm 1 ^is/n y 

?/f&2 y ^^o^.^ f±, A 1 x G a i-x A s ^l^tHSJJiTlS <9 > 

[IS*^ 12 1 

iufEU 1 S0 f *2WS CHi^^li, G a A s tZfeJ-&£-fZ>G ax I ni-xA syPi-v 
¥mfa(Xltmo. 5&±, 1 WT-e^ >) , Y l± 0 1 JJITT'*^) i ^:l± A 1 x G a i-i 

a s ^*#((x{ioJii±, i jsiT-c*4)**e«is$nrv»*, m^msjnm^9 ^z 
im^m i3] 

^iiK Ift*^ 1 ~IS*m9S.iLl f fSM 1 2 <7>v^-rn^{c|E«oMl&7feM*^*T-o 
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[fjf^ 14] 

9 fctfUt** 1 2 ^v^rtL^^IE^OM^TtM^^T-o 
[IS*^ 1 5 1 

HUfEG a A s #3*#fl^(±, G a A s ^MMfcB&tftf >>Aft3(E*«OV»f ftJ^K J: *) » 
[W^JI 1 6 ] 

[IS*3S1 7] 

TtufEG a A s^2»#fl^(i. huIE» 1 <£>D B RUt MUm&m t ©fflfcKtt hftX^h^ 

mim. i -tmm 1 6 n^-rti^zmm^m^itm^mi^m^o 
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[IrlS^i ] If 

l o o o 1 1 

[0 0 0 2] 

mft±m§t±m^; m^imm.^mm^^-^f(VC SEL : Vertical Cavity Sur 
face Emitting Laser) is It-S^SEM £&#>*#iiK:(±. ^ < o^(7) ? -f 7^&& Q .Ift^ 
O^-f^li, «x.tf, Jil KgEIRSifc-CV** «fc die, (l)'J>/Sti"f7', (2)^n 
F'/jtAi"f^ (3)ffi*!>&*gL (4)x7-#XFH^ ( 5 ) MKMit 9 4 Z> 
o 9-13*3 v^T(±, ^^7°(2)i3J;0 f ^^7°(5)^<^ffl$^^ id 

[ffc9§a*#ft L «t -? ttiUl] 
[0 0 0 3 ] 

? -f ^(2)-Ct±, 7°n h H* t tcj:oT»«««:5fcR 
[0 0 0 4 ] 

^^y(5)T(i, AlAs*|#l«L/:|i:> iA 1 A s#f#i^I^C^ 
ftLTi*«*(A 1 2 03)HMt^o £«>if&l**J*KJ: «K mSLOPHC&i&fcfi^o A 

v^ 0 a i a s¥-w>wm*ufrM^m.it-$-ht, a i a s^mfemo'mmi.KWLtfhixtzz- 

[0 0 0 5] 

& Cl <h "C 8b ^ o 
[0 0 0 6] 

timmzm-tzm 1 *n***si^ ( b ) njiEfn 1 **a¥i*#««±Kia»t <b nny 
( a ) fuieffS i «ria»tt»xy r iwriB» 2 *isf«#i 

feWiirn y , ( e )t£ 1 WDB Rf ffti^ J: 0='i2 WDB R-¥-S#S 

^ICEJiJ^t* 1 <7)DB R8Bi, ( f )i3 0DBR#f#ii3j:y f i4 0DBR# 
C Sfi^iJ $ *i 2 © D B R SB t ^ f x , ( g)t»iEin BU 

mmnmisxvmum2mmm^mi^m^, mmm 1 ^db R^t bu §eh 2 «o d b r t 

[0 0 0 7] 
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[0 0 0 8] 

IS ? v^2»#gP £ WEI" i6<7)mi;t 7* n -y ? ^arfl^i^ , (d)llWDBR ^« 

^*5J:^ft2<7)DBR^2»#§^i:^@e^J$n^^ lWDBRSt, (e)^3C0DB 

R¥mi*m&±v ? m4<DDBR¥mfom&xKiz%mztifzm2<7)DBRMt ( 

f mmm 1 SmM#2»#:?I*£43 J: ^#15 'J -y S^SftWi , HfflS^ 1 O D B R U t strlE 

^2 odb Rut 'Dffliznrtbtixis n . (g)mm^mit. viam<Hit 

[0 0 0 9] 

^ffi#&7fcM^«m-£n(£\ IS7"n -y ^i^af#:^M(±> ^ 1 *mM*2»#fHt 
[0 0 10] 

&<t &<®)¥-mfafr h m$c $ n & ft&m * g a a s *jk± k «*»t * - ^ ^ & % *> % 1 

n P¥-mfetm% t)GaA s¥&m~fe I f-&&LX& *) I n piffle J: K*> 
ttS»4Afn||gli, I aGaAsPffMtfl n P¥&#^<bJ£*i55H££#- 
[0011] 

Zixb^m^itM^^T-Xli^ ilflI4 i iW^t7* h * -y -t: > 7. 
j&S«f±* 7 * h ^ < * ? -fc >xv£JHt J: *) % 2 #tl#f#i^ 

US 7 n y ? ^Sflcfctt**^-*- 7 * h ;i/ 5 * 7 -b > x Wi&m f± „ #^1" 7 * 

* -y -t yxfcmU X 19 l^o 7 * h )V 5 * y -t y *$g^'fcti*J-3|sK>>K>' K^> -y 7 • -x* 

[0 0 12] 
[0 0 13] 

^f&^Mf&^M^W^T-T-fi. iriBfSttJgowiriEiii- v^<t^^*^»±, iiifli 

[0 0 14] 
[0015] 
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•y -fc ^ X fcmm t mrlE^ 1 7 * h )V 5 * -y -fe > * ^ O W ^> 

[0 0 16] 

mx (± f& 2 itsfffti t o ^ ^ n wMtmm £ n & 0 

[0 0 17] 

[0 0 18] 
[0 0 19] 

F B 1J3 i £/#jfEf£ 2 3»*M*2»M t huIE^ 2©SCHi t <7>H3<7>^& < t ^-r*ij&»KR 

■y-t>x i&mu t mtim 1 mmm^mmMM^'r 7 * v * \ * •? -t > x t<ow\<D 

SCHi 7 * Y )v 5 * y -b > x JHi& t iu IEH 2 *mM#2»#§ ^^-T 7 * 5 
^y Jzy 7>lfe^:mt<Dr$<7)7 * b ;W 5 ^ y -b >7w£K'fI£7rci-o 
[ 0 0 2 0] 

m&xitm2mnm¥mfomt<D^r-uBmj)m%izti2> 0 7* v ^i^y^y^-ikm^ 
[0021] 

s.o f »2<7)mr£^n y y-m*mz-z>^ttfx^z>o m 1 ^m-it ?v ? ^m<ommm^m2 
^nyn'^i^iiitiiSo urn y y-^famimt, s.^^zmmnm<D¥-m 
fcm*^tf<DX\ m 1 <7>nm ?*n -y ^^t^2 omv^n - y t^£>EE& p nm&zm 
m Lxmn^T'u y ?x$z> 0 
[0022] 

^mmm^m^mfeik^xte. HuiEm^^n y y-¥.mwmmt, mi^w^u y 
y-mRifm2<Dm : mya y y-mzmz., mum 1 mmm*mfcmmRv t ~mmm 2 mnm* 
mfcm&v^zm 1 oii/d y ^mwm2 <dw^u y ^m^^-^it, (a 1 x g ai-x) 

yI m-Y P^mfafrhmf&Ztl, HuIEXOjit(±0J^±lJilT<7)«H^^)^ o 
[0 0 2 3] 

d <D^m mm * m t , m&m t mm. 7* u y ? t <r> m<n * * r m 

tcifij±i--5 i t * TTSlni-io 

[0 0 2 4] 

7 1^^12 oaaey n y 4r«x., huIe^ 1 ^mM^^fiitsraiE^ 2 fli* 
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it^afeCK^^ 1 omitrn -y ^iSy'i2 omvf7'D -y ?m<V&*li, A 1 x G a i -x A 

[0 0 2 5] 

*&m<7>m§&±M 1 E&fc%=?--Clt. Mtl%HRV l %2<DSCllJ§<D&*l±, GaAsC 
M^t^Gail ni-sAsyPi-YfSft(Xli^0. 5Jil±, lWmi), Yl±0 
W±lWTf*4)ifcliA l xG ai-xA s«(XliOWL 1 J^T"C*ab* )*» "bfflfJS 

•y -b > * wi&mR vmiftm t fsite h^u>-yt>x ratify t o m <o m 

[0 0 2 6] 

tt, III^7C*i: LTT;u5 ^-7A£#£ &v> 0 iClMfiflftjl^©* 1 RXfm 2 
[0 0 2 7] 

mm i **ai#*'i*:**^o f »= Buie» 2 iia^i^^^ iii&tg* t l t t ^ 

[0 0 2 8] 

*»WOlB«*a**flt*T-"C*i, BUlEG a A s #2»#c7)^M{±, G a A s 
[0 0 2 9] 

JtH; «p°p«. ±nm<Di><D*&< \^X~&Z><DX\ :tl?:GaAs# 

>(S i )M) i: G a A s ttt4 C ^ I ^> <Dt\ mt<0&&8t#i*L, 

[0 0 3 0] 
[0 0 3 1 ] 

^H^^ffi^M^#:*T--e{i. TWrfaSttWtt, G a I nNAsm G a NA s 
G a NA s S b G a NA s P*£#U G a NA s S b P#2»#:. G a I 
n NA s S b#j»#, G a I n NA s P#*#^> RXfG a I n NA s S b P##fl«04?& 

[0 0 3 2] 

^m^M^jtm^-mWm^X^t, GaAs^iili, BufEJI 1 <£> D B R p|S <t bu IE 

vSrti^ t <d rate k t t <b n r v » x i> x v » 0 

[0 0 3 3 ] 

miE# 2004-3062904 



mm 2003-283055 



^-v: -5/ 



[0 0 3 4 ] 
[0 0 3 5] 

[0 0 3 6] 

nit ^ i <7)^iSof^o^*^i§^T-^^i-miig]-eab^o iai(cs±, xYzi 

^^S7& ? fS^nrv^ 0 H2(a)li, El 1 Iz^^tL^I-I^acfdo/i^fMll-e^^o @2 
(b)(±. 12 ( a )\Z7T^fitzll-Um^^tz^y K*> -y ^^t/^7/7A^I. 
o 02(c)ti\ III 2 ( a )^^$n^III-III^lCf^o7ty^> K^r> y y^^i-y^ 
A"C*«6o 02(d)t±, IU2 (a)^^$tL7^III-III^H?&o^jStif^*^i-^^T^9 
A "C ^> & o 
[0 0 3 7] 

ilS0 i '12(a)* # bb -T Z> t , S£&* ^ x n fl*S¥-#flc 1/ - *F b>o tz^i&fc 
ffejtsRfl^^n-Cv^. ^OlM**Wll±, 1 ODB Rg&2 $ 1 z* 

«M#«Mit 3 1 , m&m 5 , m 2 mmm^m^m 7 1 , n/o ? * 9 

fc, f 2<ODBRil 5 t *m*-ho 9H 1 *mS#j»#fIit3 (±. G a A s #«#fli£± 

iz&vhtix&i). mis istisii, #i#*s#*flc*i*3±uts:»tfc*U! 

>K fffi5 a «r*i--6 0 i2fSI#«ftl7l±, i&tt* 5 _tKK»t fcft-C*5 •) , Hffi 7 
aZmir&o ll-Zn-; ? J£ 9 14 , & 1 «M^?JM*3i*ie 3 , -/£t£Jf 5X^*2 

fli+ffi 7 tcSsESrSEi" «t ? »C«!:ttP>n-CV»4o & l ODB RSB2 t±» 1 co D B R 
#*#^2 afeiU f »2©DBR#*ft:2 b £fltx.T*3 0 . IKODBRW12 a £ 
ilf»2 0DBR^|ff2 b7& ? 3cS^Se^J$*iTV^ 0 £2?>DBR8&1 5I±^3 0DB 
R#*#^ 1 5 a^iy f *4 0DBR^tftl 5 b£Dix.T.fc>l9 , |3»DBR#lti 
1 5 a*i0 f »4ODBR4 i i#l 5 b t^SKE^O $ ftT v»* 0 # 1 
3, iS14*5i5«tO f SS2#«S^*#B6(i, |l©DBR*|^2ti2^DBR^ 

« 3 coffiiJM 3 a ±, f&teS 5 OffiiJM 5 a ±RVm 2 2»«M¥3MMI 9 WffliJ® 9 a ±tc|£tt 
[0 0 3 8] 

-OMH*M#3»#*T- 1 Ciiilf, m»f£-/n ? * 9 14, II 1 «1S*|#: 

3ttt 3 OfflOli 3aL f£1£JS 5 <DWm 5 a latf* 2 ftlffftl 9 <0« 9 a ±^!£ 

14Jf 5SO f *2fSIf?(!t#i 7 ft£o 
[0 0 3 9] 

- oMf§7ta^a»#^T- 1 -C(±, ^^fiM^^Cyo h >(H + )£v±ALTf£fI 

Tut ^"n h y&\miz]:^xftmzntzM3£ftm¥mfcm i FKit'<x. mmm^mm 

[0 0 4 0] 

tit, ^<DM^itm^mi$-m^- 1 -et±, aias«#i^ 

^JSLfc&KKA 1 A s###«£S4RWfc&ftLTit6iji®i*(A hOal^Kt^^t 

ffi|E#2 004-3062904 
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tftk^o m&tT'n y ?^i&femf&9-t> t t£i&-f2>Ts*-*Vl±. 7* h 'J V 9 7 4 \Z X o 

rftnw, A 1 A s^^^-e^^f^^^ftL-cT^N'-^^^B^-r^-t^it 

L&v>OT% A 1 A s ¥mfom<r>MM±l~&rt biXfz^V 9 * frm&m&ti^-t < t£ 
[ 0 0 4 1 ] 

^!»#*flc*»t>«JS$n-5fllttJi 5 £G a A smi^tt'iiCt', £ 1 aimM^S 
#pI*£ 3, ^2 mmm^mfom 7 , » OTRSK 7* n »y * 9«tLt, InP 

19 G a A s¥##K*&^££-LT*5 19 I n P^jfffcJ: <9 ^w*> y 7 

|5«feS^fn|ili, I n G a A s P^NItt&tf I n P ^ £ 

[ 0 0 4 2 ] 

[0 0 4 3] 

V 7 7& S 7F1- 7 * h )\s 5 * y -fc y XWL&mit> 5 rt^l" 7 * h ^ 5 * -y -fc > 

«t *9 Iv^o mvjSt 7 n -7 9 ¥.mi*v¥M 9 7 * h )V 5 * y -t y 7. ifcgfil t± , f&14* 5 ri ? 

^1" 7 * h ;v 5 * -7 -fc > X <£ <9 S^o 7*h;w5^-yfe>-7 v£Sli(±, tfrfl-*)'* > 

[0 0 4 4 ] 
[0 0 4 5] 

uWl^Ifift:!? 1 -Cfi, <f Vf-r -f f±^ ^ 1 O D B R U 2 is «t t>*£ 2 O 
DBRg&l 5*»f>»lSSfL*o ffi^M^Sti^T- 1 IZ&imZtitz'&.mt. 1S7D 7 ^ 

R8B1 5 IC «fc oTM$ti-Ciii|iS$n^o igiffiSftfcjteW:, il DBRU2isXU t m2<D 
DBRg&l 5m>T*i^£M^LTttt7J£tL£o 
[0 0 4 6] 

$ i mm.m*mmMm3 &iu-vmit&®*mfofrbm&.ztixi$ *> , z<diu-vm 
x^mj: M^v> 0 t& 2 «M¥-?£#s 7 (±iii- vMb^#s#^fb«^$nTjo 

[0 0 4 7] 

H 2 ( b ) > * y 7^ >f 7 ^ 9 A Ktf $ M, X n $ 1 3 S. 

^2^1^17(4, >; 7*fS14* 5 tzffl C&tbZ X n izW>< o ISStLt, 

m ^mM#s^Mi^3 i mnn? 9 K«t u«< -<h^#, ^2*11^ 

o 

[0 0 4 8] 
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li, InP/InGaAs P ^mW^it^l-<n I n P^*fl^<bJ&& * v y KlW/O K 
y y'm^Em?^it^X±^ v^co-C\ #i»#^^?"ll±I nP/Ga InAsP^ 

[0 0 4 9] 

117-D -y ? i^fl^MM 9 (i. Ill- VMt^^^^'btS^^^YCJo 19 . -C7)III- 
VSit^Wlfti^t 7 * h ^ ^ * y -tr > 7w&JHI{i, 5 ri s 7Fl" "7 * h ;u 5 * y 

-t: ^x^SIIJ: 0/h£^ o |g^:iL-C, II 2 ( c ) <?) / < > K ^> 7 r 7 ^" 7 A C ^ $ ti 
& j; n \z , mvrtrn -y ? #2»f$fIM 9 (± > IS7*n y ? ^$#5 Ltl < C <h £ & 
o B2 (c)KjFSft* «fc-9K, ^*^f&yfe^T- 1 <7)Svtyn -y ^7i^3»#:^Oy<> K^> v 
7°fiAE B ii> InP/InGaAs P **#§§yt*T-<7) I n P^2»#:^ib^^mif 
■ y ^jlf^/l^/sy K^> y ^g^EinpHJt^T^:^ ^<DX*. ^-Mfo^it^ l (± I n 
P/G a I nA s P #*^l&7fc^T-^Jt^-C X & X V s YJjfa<D * ^ 'J T Pf! i;&#>t£^@tl 

[0 0 5 0] 

A s#2»^««^!l^$n^o £ 1 3 (i G a A s^ffltO^SiC 
milbtiX&t). -<7^Mf±, GaAs*i#l«i:J:otj|ft$tL^o 1 1 

©±fl 1 a±^ti, il (ODBR^^^LT^l2g«M#S#fI^3^f5tt'btL-Cv^ 
o m 1 >»mM#2»^iI*£ 3 t± , y< -9-^*t £ f& L T is (9 . t fzMfa f n y ? #a»fl^f 9 <7> 

. MM T n^y 9 (D m IzfrW Ltv^o 5 ti . ^1 3 

ii2flIf*ftl7i:(0P|i:eiLtv^ o ^ 1 2»mM#*#:fIM 3 , iitti5S(/ 
^2 2»«M^*M 7 ^MMM-frS&l 3^Mi-^o ^MIMM^SBl 3(±, HOD 
B R 1 5^f>|2«DB RSK 1 5 ^fp]^^ y^lnH-ffLFT w£ Q * ^ 1 3 IZti^ 

[0 0 5 1 ] 

as i 3 , mm 5, m2 mmm^mfcm i & £ ^iir n y ? 9 1± 

, %\<DY)¥>RU2±.\ l z%ZtfhtiX^Z>o ^K0DBRlB2±(:i3V>T, WcH^ u y ? ^ 
i£9(±, ^l*mM#^fI^3. 5isJ;y f ^2^mii^*#^ 7<7)^IH^H^-e 

v^ 0 ffS20DBRgM 5 f±, *a£7* n y ? WM 9 is X tfiMMM 1 2>±-\zWtfhti 
Ti^o 1 y^-tfMtLtv^o fjll<7)DBR§fc2 joii^ 

m2(DDBRU \ 5<7y^-^(±, jtf ftCliy 9 y ^iU^T-i: LTiJiv>Tv^ 0 
|10DBR«ftl2 a^^W^fi, |iroDBRfffi2 b (Dfgtffr^ t {i^^ o T 
jo^. ^10DBRfB2(±, S 1 <DDB R#2g#g 2 a. 2 b <0J? $ ICfiS £ tzit^ ^ ^ 

M-T&Zt tfX £ , |^7t<7) -gR * itiil- ^» - t t5 ? T^ ^» o 
[0 0 5 2 ] 

f/Ga I n A s P^*W^t4**#l^-f f^^^T, mi&WM(Di&ffi. ^n- 
[0 0 5 3] 

mm^tm^m^m^ 1 «±> ^2 smsi^*^ 1 7 m&2 it, ti2 3t^ic 
m*-&o ^2iii*i#ii 7ti. i2$tiff#ii 5±ni^tt^tL-rv^ 0 mm 
2 1 1±, i2?is**#i 1 1 ^zn^hrtx^ho 112 3 1±> mm. 1 1 1 1 

b [ZtZtfhtiX^&o %M2 \&£U2 3<D'J?%< t t ^-ftlfr\±^ ^fa^y-Ul 3#> 

tfcllE# 2004-3062904 
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2 1 a^tLtv>5o HIPaR2 1 ali, -fSB 1 3 WMU**M*:TKtt fcfiTV* 

o 

[0 0 5 4 ] 

9 a 1^2 011^0 7?l9b ^ii * £ <h j&*-C § £ 0 £ 1 <7>mi£7'n 7?|9aO 
jgmMli^2 OlS^n y ?m 9 b^illi^^o mil^'n y ? 9 ti , 2 

9 b tfrbWLh p n^£-£fU/B LT*St*-rn & 1 ^*vl7"n -y ?Jf 9 a (i 

[0 0 5 5] 

EI 1 7kUm2 {a)\^ZKtzm^Jtm^mWm : ?-\ Hisv^Tti, £ l OSsE^n y ?m 

10DBR»2tOBt:fi:lL, i2WW0 7?19 bli, ^2i|ll*i^^i 
i^ti^il ^mitV'n 7 9 a 2 & IS^i 2 ©D B RSB 1 5 tOPSCfitt 

So act;, i2iii*fffii 5. $ i *ti*f#iit 3 , warn? 

9t;«t«9, p n p nfiitXti n p n pt»it^ti^i-So 
[0 0 5 6 ] 

#2»^7t^T- 1 om$L*7F-tm 1 0»^^lf, 

£ 1 ODB RSB I 2 

llODBR #«#:Jf I n M <D A 1 G a A s 
»2 0DBR**#| I nl<DG a A s 
£ 1 3 : 

nlWG a I n PIliA 1 G a I n P 

ffittl 5 : T> K — "7° (un) GalnNAs, un- G a N A s > 

un- G a N A s S b „ un- G a N A s P . 

un- GaNAs S b P> un- Ga I nNAsSb, 

un- GalnNAsP, Xiiun- GalnNAsSbP 

$2ftlf«ffi7 : 

pMOA 1 G a I n P^MSEflOUiG a I n P^Sffc 
t20DBRS: 15 

|3<0DB R I pI^)A 1 G a A s 
$4 COD B R^#flsJi I pScOG a A s 

II 1 (OWHTu v t^fem 9 a : plA 1 G a I n P3M*#, 

pIA 1 G a A s^*#:, piGaA s KipSGaln P^*# 

m2<7)m.myti •? *r^mm 9 b : niA 1 g a 1 n p^m®- 

nIG a I n P#2»#, nlA 1 G a A s KiniG a A s 

\ 1 : nffliS5itKG a A s 
3>?nil7:plGaAs 

t^^o co^M0!i^i3its®i&7c:M#2»#^T-i -eti, £ i mnm^m^mm 3 

2t«a#i*i7liG aAs^m:Wi^t^(A lxG ai-x) y I m-vPffff 
^M#J££ft> £ 1 S0 f S2«t$y'n y ?m 9 a> 9bW^*li, AhGai-iAs# 
£ fcl±G aAs*f#C^l^tl.(A lxG ai-xh I ni-yP**#*f)»ftS 

mft-ttftzm^&t, m&m 5 tmscrn y * 9 ^w©*t'j rpscii^t 

. fttti 5 1 * 1 3x^2 t«a# 7 tvfflnz-wTfflCik 

[0 0 5 7 ] 

m 1 CODB R«B : 2 

tilBE# 2004-3062904 
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9/ 



IKDDB R#a»#:^ I nI<OA 1 G a A s 
|2(7)DBR4 i l«:i: nlWGaAs 
* l **a*#flt1Ri* 3 : 
nI©A 1 G a As^ifltXliG a As*l# 

5: un-GalnNAs, un- GaNAs, 
un- GaNAsSb, un-GaNAsP, 
un- GaNAsSbP, un- G a I n N A s S b , 
un-GalnNAsP, Xfiun- Ga I nNAsSbP 

m 2 mmm^mitm i : 

plWA 1 G a As##ftJ/:liG a As#|# 
I2WDB RU : 1 5 

: pI^A 1 G a A s 
|4WDBRf*fi : pI<7)G a A s 

» 1 omit y ^i^2g#g 9 a I p MA 1 G a I n P^Ift: 
plAlGaA s#ig#, pIG aAsflf, XlipIGaln P^*#: 
&2 com^r o y 9 b : nlA 1 G a I n P#z*# 

nlGaln P#*#, nlAlGaA s liinIG a A s^fft 

: nlUMG aAsli 
n > ? ? |- m 1 7 : plGaAs 
■C*4o -O^^Jtc^tt-i>MI§^M#S^^Fl -en, »lSmM^«#:fMit3S:^ 
2#lS*fftl7(±, AhGai-iAs*Wbi)S$fL, $lM'i2^1l7"n 
•y^JS9a, 9b^(i, AliGai-sAsm ^/:liG a A s^lM^M 
t4(AliGai-i)yI ni-v P^#^<5i*$tl4; t^-Cl4o - tl h <D%£& Hj3 v> 

t, xofii o W± l WTo|Si(:**o ^o#I#*m&ffiv>& t, Sttl5hlS7' 

^2111^1 7 tOBO + t U C&***t:|ftl±-Cl*. 
[0 0 5 8] 

iiecO^^^ft^ibtS^^^^ffillTifcM^i*^ 1 ?- 1 T'H. ®tt«5{±, #13, 0. 
[0 0 5 9] 

I nP*3g#(±, 02 (b)^^$n*AEi«p«:^r-r*o El 2 (b ) f> 3# $ *i 4 «t o 
fc, AEoli, AEi„pJ:^|v>o ojl), Ga I n N A s GaNA s ^mW, 

GaNAsSbllfr, GaNAsPm GaNAsSbPm GalnNAs 
S b#2g#:, GalnNAs P#3MfOU±G a I n NA s S b P^f^OV^f ^^0^ 
#*<b*#$*L*i&teJi5 fc, AEo**tS^5 7 FKpIAlGaln P#«f£, n 
MA 1 G a I n P#3Mfc. plA 1 G a A s#l«/:linlA 1 G a A s ^mW) £ <0 
K3r + y 7*Oi(i, I nP^W^m-^x^j^: 2. 16X1 0" 19 v'i 
-Ml. 3 5 e V))/G a I n A s P^IPeii^rnl^/O K^f -v 7 7°^it 

[0 0 6 0] 

B3(a)ii, *%w<r>m%ytm¥m>tem*<Dmmz7f;irmMm~e*>2>o @3(b)it 
H3 ia)i,z&2ftfziv-ivmzm^fzm : ffimz7ji-rmmx~$>2>o m^itm^mwm^ 1 

ali, I1WSCH12 5S0 : 12<7)S C H127 C £ ^'f i *10S 

CH12 5(4, ilISI*ffti^3 £©14*5 fc<0KtC|^lt ibtiT^io I2WSC 
H127 14, fl&ltS 5 ti2itl**#l 7 fcorau8S:tt^<x-rv^o II 1 OS CHI 
2 5S0 f *2OSCHI2 7f±. Il/n? 9 OHKifctt "bftT^So $ 1 III 

i£*#ff i£ 3 , fSttJB 5 > m 2 #IS*S#i 7, *lOSCHS25S0 f *2OSCH 
12 7li, i£2*fM-9-gm 3 a ^W^o 

mfiEijf 2004-3062904 
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[0 0 6 1 1 

»10SCH125«, fl&ttS 5 tfTF-f? * h )V 5 * y -fe ^XjfcBHfcfc f& 1 jfmM** 
3 7^1" 7 * F;i/U->7-t > x&Klft ^ <7)K«07 * h ;u 5 =r> -y -fe > 7,?£g<fii£-7F: L 
t^o $2©SCH|2 7 14, iStti 5 ^t7* * y -t > 7,?£JHj| fc 2 

7 7i s ^i"7 + h ;w 5 * y -fc >^ftfittWllW7 * h ;l/ 5 * v -fc >7W£f|ji£ 
^Ltv^o f£t£/f 5 (C14, I1WSCH12 55^2 0 SCHI2 7^r^LT^li» 
tl#f 3 S^'i 2 «tS#ifti 7 + 1 'J T^iEA^^i^o i3(b)C*$ 

ix^iTC, ffi&ftS^MMfc*^ 1 a iZjB^T, ffiA^n/^t'JTfi, il^SCHi 
2 5S0 f t2OSCH12 7 cof& $ K 4. o Tf&ttJf 5 KBH h tiZo 

[0 0 6 2] 

3£ li3J:U f i2<?)SCHWi 2 5$. IK 2 7 : 
un-A 1 xG ai-xA s (Xi±0Jil_h, 1 WTtJbi), 
un- GaAs, 3U4 

G a A s f *ft S^t *un- G a x I n i - i A s t P i - t (X lift 0 . 5ft_h, lft 
T"C*«9, Y(4 0ft_L 1 JilT-C£>&) 

^*4o GalnAsP^m G a A s ^flsKte^S^I-* 4 o Klfctt h tih 0 d 
tlbnttftiZXtUi^ mi Wi2^)SCH*ffti2 7 C07* h ;W 5 * y -fe > 

v 5^co&»&* * tobu So 

[0 0 6 31 

I4(a)li, *l&W^lB#&jfeS^*^T-^^^4:^i"»f]Sia-e*So H4(b)(4, 

irjfv y ■fzm-tMmx&Zo m^m^m^mT- 1 b(4, m-vmit^^-wk^ 

tr glJO^S^JB 2 9 S:MUfltx.-6Cl t^tlSo BUO^MHfc* 2 9(4, « 1 

MM 3 & Ste* 5 fc OW43 4 tftfc 2 7 fc fSISS 5 fc <Offl<D'pta < fc & 

*i*>ofii(:»itibftTv>s 0 m^itm^-mwrn- 1 b-ei4, suco^z»#/i2 9(4, §2 
7 fcfSttJi 5 t<nmzwrtbtix^z> fc %\\<D¥mfem 2 9 com- v 

8Hfc^to^MM**±, H4 (b)(c^£;ix&4 9 K, f&14* 5^-r7 * b * y-fe>*& 
M fc £ 2 ifmS^SMfcJB 7 7^1-7 * *y-fe>7^£{Hfifccofigco7* * y 

-fe^T^JHt^-fo SUO#«#§ 2 9 14, »l*ia**fr**3i:ffittl5i: 

wWKKtffcffO^fct, SUco^2»#Jf 2 9 com- v8tft#»#3Mtti, fSteBSri* 
7 * h ;u 5 * y -fc > *2£M fc ^ 1 SmS¥2»#fIM 3 7 * h 5 * y -fe ^ * 

!:OPIl07*f^U7-t^ afcgfc * ^1"o ^1 3 , iSfii 5 

, i 2 *«af 7 a^ow^ifti 2 9(4, ^mfa**rui 3bMt4 0 

[0 0 6 41 

^C07* ^7-t>^ftgriii:J:ni±\ giJco#^ffc)i 2 9coig;Uc4 *9 ^r-n^ 

^IWC^tSX/W 7, 7 y ^COf§^^P$fJ$tl, 5 fc ^ 1 2»mM*S#:fllt 3 

Xt4»2?»«M^-2»^e 7 t©Afuii#«ifD$ii4, 
[0 0 6 5] 

H4 (a)i:^$Wrff«l?l b(4, i2«limi 7 f&14«I 5i:OKC 
3£»tfc ft fcBU 2 9 £fllx.*ltftfc'*>. i4(c)C^$tL^J:T(:. gijco^ft: 

/12 9(4, || 1 3 fci&te* 5 tomizWlbtiX i> iv^o -WcoglJ 

co^«M 5 CO MffliJ KtfcttS :t#ti4o 

[0 0 6 6] 

^^f&TfcisT-l bco*^H43(tS*ife^Ifc LT, 
*i#i2 9 : pSAlGaAs, plA 1 G a I n P , pMGalnP, 
XlipIG a I n A s P 

mtE# 2004-3062904 
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[0 0 6 7] 

i§7ta^3*#:^i=- 1 C i±. in- vmit^^mwz^tsWfn^mtm z it, scum 

2 5, 2 7 h^^fi^C t^ll,o m<r>¥mi$m3 1 (±, i2#Wit#i7 
^2«SCH127 t<7)Htmf£tt<bft&o cWiTi:, SU^#2» 

#s 3 1 tfm2mnm¥mi*m 7^2^schi27 toHjK&ttfcfta t su<7># 

$#JB 3 1 Will- V»Ht^*#*#*±»2 OS C Hf 2 7 7^1" "7 * h 5 * 
i&mi&t % 2 ftl^ffti 7 * Y to 5 * y -fe ^^/Sft'flt «ri<7)7 * h ;P 5 * 

•y -t >^«Rtt*^-r 0 * bo 3 1 i mmm^-mmm 3 t mi <r> s c 

hji 2 5 townKtt?>ix4 t suo#s#®3 1 win- vmit&to^mm** mi 
©schi2 5 7^1- y * mmu t m i mMM^mmnit 3 ^7F-T 7 * 

^yt>x|IiJ:Op7t H^S ^7-t>^$gi^t4. » 1 & tiff 
3 2(0^^-3 b. ffitti5, i2iWI#i7, ^lSU f *20SCHS 
2 5M2 73kO f KglJ<7)¥2SteJf 3 1 U\ y vIK 1 3 c 

[0 0 6 8] 

glJO^##:Jg 3 1 t±, £ 1 3^1^)SCHi2 5 W His <fc 0 s 'm 2 

3»ms#SM7 hi2wscHi27 t«i^4< & v^-rn^wfim^istt'bnT 

[0 0 6 9] 

±f£W7* *vt>A%L&<DMffiiz£itU£^ glJW#2»#:Jf 3 1 & - t \Z 

I f9^f-n^^MHjott^A/W jr s J -y * (DftSLtfWffl $ ti. ^l«SCH125h 
»l«a#3|[#*«3X*i*2 0SCHJi2 7 ti2itlf#17 tw^rnii 

[0 0 7 0] 

^^S&ftff^f- 1 c <Z>fl*j£K*m** 1 wHifeffilSW f »2 wHJfeWt LT, 
^mfom 31 : plAIGaAs, pSAlGalnP, pIGalnP, 
XlipIG a I n A s P 

[0 0 7 1 ] 

[0 0 7 2] 

(f 2Wil« 

HI6fi, £2 OlIife^^JSO^ftlSjt^Sr^-riSFaH-CabSo 16{:(±, XYZJ^ 
mi (b)ii. H7 (a)t:^$^i/:VII-VIIIi:f&o^/0 K^-v y ^*^i"EI®-C*)& 

HI7(d)(±, 07 (a)K/K$*i£ VIII- VIIIi&K?fro£®W£^-f m®-C&& 
o @6R0 t l7(a)^#,BBf^i:, S#&*^n»jt#.&#^-^T-fc v»o 

[0 0 7 3] 

MS&ftH^Sfl^P 5 1 fi, $l<ODBRl52t, tl HI^iM5 1 
5tt:/n y ?¥&famM5 9 t, ? S^MMMB 6 3 , % 2 OD B RSP6 5 t £tft;l£o 
:«IMI*f**?5 1f(i, & 1 5 3fi, »1©««5 3 a *5 J: 

0 f #2O«*5 3 b *^-fZ>±m£mjLX33 19. GaA s *#MM*_tKlfcJt <b ftt^i 0 
■J y v^^f|5 6 3 lt 5 5S^2 5 7 Sr^tfo 55l±, 

* 1 2»ma^«^iinfe 5 3«ii wfiit5 3 a±^^tt^nrv^ 0 m2mmm*mi£m 

5 7l±, tStt« 5 5±[:Ktt?>n-Cv^ 0 tarn y ^ 5 9 ti, IS 1 

53©|2 Wffit 5 3b JiS.^ V y V#iHMB 6 3 WffiM 55a, 57a ±iz& 
tt<b *tT*J»K 'J y v#S#gB6 ZlznmZffi.lrZnKWLVhiXX^ho ISlWDBRSB 

ajfiE# 2004-3062904 
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5 2 (±H 1 <7> D B R ^ig#Ji 5 2 a £ i 2 O D B R 4^S#f 5 2b £^LT£>l9, til 
1 ?)DBR^|ffi 5 2 a i5 J: V s % 2 O D B R f$Jf 5 2b (i^S^Sd^J £ ftT v>4 0 
i2f)DBRH16 5li|3«DBR*|#l6 5 afciO ; l4^DBR4 i t#6 5b^r^ 
LT£>*K mz «DB R4^f£1 6 5 a is J: tKfjl 4 <7) D B R^*# 6 5 b(i£S^g£?iJ$ 
nTv^ 0 ^ 1 2fma*«frfM*t5 3is iC/'; -7 v**#:^6 3 (±. |lWDBRf552 
t»2 ODB RS&6 5 k(DT%\ l Z%ZrthtiX^Z> 0 fSttH 5 5 i±, VMt LX'Js* < ti>m 

[0 0 7 4 J 

- mm&itm^mwm^ sua ntf , tsyo y ^ ^^fift 5 9 ^ 1 

i£fl^J£5 3«0^2C7)|1^5 3 b±.\,Z%%.tfhtlX^Z><r>X\ U ■> 6 3 K*HE* 

[0 0 7 5 ] 

sffis&fts^aMfcawcjt^r, ^Kj^m-it^c^^ff 9 - tares &o m% 
^i^tT-i a±$i<Dmmmm^m^x^^j:^"<DX\ ia/07 ^#i#iii9<7)i 

[ 0 0 7 6 ] 

ifc, i^MTtiwt^s i-ei±, ntiizm z&fr&tztb^z, a 1 as*i#i 

^iSLf;lH:iA 1 A s ZMIRttlzMit LTlfelf ««(A 1 2 0 3 ) ZfZf&irZ d 

■oxfcz &<dx\ a 1 a s ^mft-mz^nm^hmtLXT vzfm-tz z\tiz 
it^x, T^-^-^<n±£z<7)mffla>m%iz%z> 0 ttz. a 1 a s^Stt-mzuftMizm. 
it-t&z: t i>%^<DX\ a 1 a s^mfem<Dn®\±.izmibfrtzJ-\z ? ^m^m^ 

[0 0 7 7] 

-fb^^3»fr^fbM$tL^>rS14^ 5 5 £G a A sflM±i:fMtlS<7)t\ m 1 
*mM**#fMlt 53, 12 lli+ilffi 5 7 , B.^mvrL^n -y mM*& 5 9 <Dft 

nt Lt, I n P#S#^H& 0 G a A s LT j3 I n P#«^J: *)M 

l-lZ£>ll&t£ftimiz%i?Z>^Tummit. I n G a A s P^mifcRV* I n P#3g^<b^ 

[0 0 7 8] 

^ 1 mmm^mm¥M5 3 {±111- v^fb^^^^^ts^^nr is <o , - om- v 

■k ^XtlfJ: M^v^ ^2*11^1 5 7 tilll - V^-ft-ai^*^ hMfc £ 
nriot), coni-vMb^^^^m-r^^ ^y-t>^^^tf±. fcttf 5 
5t!> ? 7f1-7* h >U5 * y -fe > * r^ftlil J: r>/h£v^ 0 7* h;K^yt>xtSt(i> *tW 
<D/<y -y 7°^^^;*t)£iJ-&MJHi^Lv> 0 d 7 (b)Oys-> K^> -7 7°^ T 

^7Atc^$n^> j; ^ ^ 1 3»ma*j»^fiit 5 3 so^afmiy^wt 5 7 1±, * 

^ U 7£i£14Jt 5 5UWC&*!>&J:^«!i<o LT. m 1 >«llM*j»#« 5 3 f± 

^l««M^7 y KH£:LTf2i£, ^2fIS^15 7lif2fll^77 KitL 
XWi < - fc^tl &o rSM 5 5 f±, f£ 1 *mM**^fI*t 5 

5 7^f 5 ffiA$a^i:iiJ6^n7t^f J c 'J 7/^*&3&4li- £ 0 HI 7 (b)K^$;ft& <fc ^ 
. #*#^^T-5 1(±, InP/InGaAs P#*#%^T-^) I n P#*#7 9 y 
Vm<Ds<y K^r> 7 y-fiAEinP J: v^/n'> K+'-V y 7"^Eo<7)^ 5 7 K^^r^L, 

InP/InGaAs P ¥*#l§7tST-^lt^T Z ^[6]<7) ^ ^ «; T ffl C&frmzmti& 0 
[ 0 0 7 9 ] 
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- V ^-ft-^-^^^^^i- 7 * Mi' 5 * y -fc > * idSili x iSti 5 5 7 * 
* y-k >Xr£:MJ: M^£v> 0 ^fh LT> III 7 ( c ) izmZ ti& 4 0 SvftT'n y 
zgft^ft 5 9 (4, m?;f^n y ? t LT|< :ift'^o 5 1 t± 

, InP/InGaAs P ^frfiytifi 1 ^ I n P1S7*D -y ?^2»#Jf K*> y 

7W^Emp J; *)*:#&y-?> K^> -y 7lI/xE B <7)myiL^n y ?#SM£;frU I n P/ 
InGaAs P ^^^^T^lt^T X is J: ^Y}jfa<0* \ o 
[0 0 8 0] 

w&ytm^-mwmi- 5 1 14, #*#*«6 l^ctx^ 6 ultiig 

a A s ¥3M$3MK**fil^ $ ti& o f£ 1 5 3 jWKlt 5>ftfcGaAs 

ff>$mi*. G a A s«MCJ:otIi$ti4o 3MHfc3HR6 1 OT6 1 a±»:tt 
> &ltf>DBRS&5 2t^LtHlftI^iit5 3 tf'tfctt <b*i*o ffitti5 5^^ 

6 2 5 7 11, tSt/n -y ? 5 9 OF^tcfi© U U -y yW^i 

-to 5 5 1±, tgi fiififti^ 5 3 (om i <7>s&55- 5 3 a i: s 2 mmm^m^m 
5 7 t^m^&m-r&o m&m5 5&±v s m2mmm*mfam5 7 it, «fj7yi6 
3 zmm.i-z>o y v£r>6 3 (4, mfcomufa^wv 1 & 0 #3»fru y vgi$6 3 -ew 

, f&tt® 5 5CI1, t& 1 #*!B^*#«« 530fl OgRfr 5 3 a Rtffc 2 mnm^mW 

m 5 7a»fc + * u 7msn4o 

[0 0 8 1 ] 

®3&«!#2»#^ T- 5 1 -Cti, il(ODBRg|5 2(±, 3M|fle*«6 1 ±KK»t 5>ftT 
v>4o II 1 fll^f^Ii 5 3 , mi±m 55> «2 fiSffffi 5 7 £4 tntatrn 

7 7li5 9U, ft 1 R8&5 2±CK(t?>n-CV^ 0 ft 1 OD B RgB 5 2 ±K 43 ^ 

t, matm y ^ 5 9 a, mi mwm^-mmm 5 3 , mn.m 55^10^2 «m 

5 7 0ii*l^>4o ft 1 ODBR£B5 2 £> J: ^ft 2 <Z> D B R SB 6 5<D&* 
f±, lt^#)Kl±7*7 v ymttfe^t LTiv>TV>4 0 #UxJ4\ |l^)DBR||fri5 2 
aOJBflfsgti, |l^DBR*»fi5 2b(DSI)T$h(±i^oti5t), fjllc7>DBR§& 
5 2 (4, |1©DB R3MS#« 5 2a, 52b ©J£ b ^*jjr*- 0 - 

[0 0 8 2] 

Mi&TtM^***^- 5 1 (4, m2 mmm^-mwm 6 7 1, ii7U, ii7 3ti:i 
nfitx-So i2$n*ffti6 7 f4, i2iti«i6 5±»cia:tt*>*L*o m^s 7 

1 (4, i2#II#ffti6 7_h^f^lt^ti^.o MS7 3(4. 6 1 C0*M 6 1 b Uf£ 
ifhti^o nU7 lis XV s 7 3<7>^&< fcfci/»f*LjHi, #2»#:'J y v3& 6 Zis>h<nit* 
m&Zttftc^X n HPg|5^tLtv^ 0 *Hife«T*t±, 1S7 1 (±raPSR7 1 a £ 
tUi^o mil 7 1 f±, #2*#'J y vSB6 3 7^<7>7fc£^&- i:75 ? &v>4 -9 RIPg|$ 

7 1 a**L-Cv>So IBP SB 7 1 a (4, > v£G 6 3 K&fr-grTlS: it <b fix 

[0 0 8 3] 

MSHSSa^tt^ 5 1 -C(±, 117n -y ^#S#M^5 9 (4. ^1 <DW.it 7* a ? ?m 
5 9 8^*2 01^ 7^i5 9b ^ii.S:^ s tl^o * 1 Oli/o "J 5 
9 a0^mat4^2 omi^^D 7^15 9 bO*lIhI^I,o mv)t£y'n y ^#^#fi^ 
5 9f±, K^lzmmMM<D¥mi£m*&tf<7>-?, |l^iS7o77i5 9ai:|2<Oi 
170 7^15 9 b fcj&»fcl£*p n^^5pJfflLrmsK^-/n y ^-e#^>o i 1 «II7 
□ 77i5 9ali, §2fSI4 i ^f)Mtl> i2«117n7^i5 9b(±, ^ 
1 »tl*fft^ <b «^-C # h o 
[0 0 8 4] 

Bf&^M^ft^T- 5 1 -CI4, m 1 <7)m»fL^n 77i5 9alt ^1 ftlfift^^ 
M$ti^,i2WiI7n7^i5 9 b t ^ 1 2»*a*«M^ 5 3 t OF^tcfig LT43 
19, lg2<7)mS5L-7-n -y ^/i5 9 b(4, ^ 2 itl^f^^it? 1 ^mif 7*n y 
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o Sktw, i2^1IWDBRS|56 5, £ 1 Mia¥*ti^« 5 3 . 11/0^*1 
5 9 «t "9 , p n p nflf^Xli n p n p tSit^S^-T & 0 
[0 0 8 5] 

^H»#f§7t^5 1 <Dm$L*7Firm 1 cofg;&i1?iJ£^-£(i\ 
0 1 coDB : 5 2 

0 1 CD D B R#2>-f*/f I nI©A 1 G a A s 
W, 2 CO D B R I nlOGaAs 

0 i j»ma^«^iiM 5 3 : 

nS<DA 1 G a I n P^fMliG a I n P^Sfc 

5 5 I 7 > K — "7° (un) G a I n N A s un- G a N A s #2i<* 

un- G a N A s S b un- G a N A s P 

un-GaNAsSbP un- Ga I nNAsSb 

un-GalnNAsP Xliun- GalnNAsSbP ^MW 

% 2 ftl^i#:i 5 7 : 

pScOA 1 G a I n P^*#OU±G a I n P^*fr 
02 CODB R£K : 6 5 

0 3CODB R^SffcJi : pMcOA 1 G a A s 
0 4 WDBRMffi : pMcOG a A s 

m 1 WfSro v 7i£3g#:Ji 59a : plAlGaln P^*^ 

pIA 1 G a A s**^. pIGaA s XliplG a I n P#2»#^ 

0 2 OlS7'n y /^igfldf 59b! nlAlGaln P^»f* 

nlG a I n P#*£k nIA 1 G a A s #2»#\ XlinIG a A s 

mm. 6 1 : n MiiSfllS G a A s &ffi. 

3^^M67:plGaAs 

I5 7li, G a A s^Sfl^teT-^-f &(A lxG ai-s)v I ni-vP#f«:^f>M$n 
, 011^12^117^7^1 5 9 3, 5 9bco#*(i, GaAsllPM^t 
-i> ( A 1 x G a i - x ) y I ni-Y P^faXltA 1 x G ai-x A s3r^fcfrbMJ&Ztl2> - t **-C 

5 5 fg i *mM^«#fIit 5 3S^2|tI*»fti5 7 t <Dm<D* * -J T ffl C&fr 
10 0 8 6] 

^iJHfcf&ftSTF- 5 1 co#J&£^i-0 2O^flJ£^iH£, 
0 1 COD B RgB I 5 2 

0 1 WDBR^ifti : nMcOA 1 G a A s 

0 2 co D B R ^JHfldi : n Mco G a A s 

0 1 5 3 : 

nMcOA 1 G a A sMMiiG a A sW 

f&ttS 551 un-GalnNAs un- G a N A s 4^»#> 

un- G a N A s S b un-GaNAsP fo, 

un-G a N A s S b P^&fc. un-G a I n N A s S b#S#, 

un-G a I n NA s P##ffc> Xttun-G a I n NA s S b P#j»# 

0 2 ftl^ffti 5 7 : 

pMcOA 1 G a A s*S^X(±G a Asllf 

02 CODB R3R : 6 5 

0 3 CO D B R #2g#Ji : piWAlGaAs 
i4»DBR**fti : pMcOG a A s 

0 1 com»fL-7*n -y ?3MMMI 59a: P IAIGaIn P#2»# 
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pIAlGaA s^*^ pIG a A s ^ XlipMG a I n P^«{£ 

m 2 com^f /a ?¥-m<*m 59b : nlAlGaln P^jf^ 

nlGa I n P*^#> nIA 1 G a A s XiinIG a Asflft 

6 1 : n mnm^. G a A s 
3>nH67 : pIGaAs #2»{fc 

5 lti±, » 1 2»ma^«#flit 5 3 5^2 tti^*^ 
Jf 5 7 (i, A 1 x G ai-xAsffW^M^ti, t£ 1 $.0^ 2 <DWM 7^l5 9a 
. 5 9 b^lt A 1 x G ai-xA s X(iG a A s ^WK^m^ & ( A 1 x 

Gai-i)yIni-YP*»f.K?n4:U s ti^o - *t <b O^jgflr^ £ v>T, XO 

#3»#:flit 5 9 t <Dm<D* t'J 7^ C&<6 t . J£t£* 5 5 t % 1 jgmM^Wfl^ 53S 

0 i '|2|ii4 i lffi 5 7 t cor^o^-v rm c^A6^*^[p]±-e§ &<> 

[0 0 8 7 ] 

afcu, tK¥ • iMcst^^t rm ah^m^t^fi. inPWGai 

[0 0 8 8] 
[0 0 8 9] 

I nP*j»#:{i, H17 (b)tc^$^^z\Emp^*"1-^o (H 7 ( b )frhmffi£tiZ> i -? 
K. ^Eol±^ AEi n pJ:^iv>o o£ 19, Ga I n N A s G a NA s ^2»-ffc> 

G a N A s S b G a N A s P GaNAsSbP G a I n N A s 

S b#*ft\ G a I n NA s P^j»#:, 3Gi G a I n N A s S b P^jf^OV^-f ft^Oi£ 
#^MiJ&£ti<2.i£14>f Z\Eo£*1-&^7 y KKpiA l G a I n P#jg#, n 
lAlGaln P#Sfl^ pIAlGaA s 3Ui nIA l G a Asfift)^ 

/<> K^> v -fcomi. I n P#*#:(^> K 3r -v y t/j.*;!^ : 2 . 1 6 X 1 0" 19 i^a 
-;W 1 . 3 5 e V))/G a I n A s Pf t^^t^ Af nf K^> y ZfKit 

^T*£^ 0 ccofj^i. |H7 (c)i:*Sii4fifttl5 SS^tl/O'^^I^s 
9 KfclTOUSffiSftSo 

[0 0 9 0] 

B8(a)li, *^60MI&^:M*^*To«^l^^-t-»f®ll-e*-i)o H8(b)li, 
@8 (a)OIX-IX^t;-SoT^^n^ffi|§jteM#*#;^T-<7)/ s i> K*> y 7 , $-$t@I 
T-ab^o H8(c)li, HI8 (a)OIX-IXHlcf&oT^^>n^ffi|§^S^#*T-0®ffi : 

HH7 7^lCii4CH J t^„ I1WSCHI7 5(i, $ 1 jfmM^^fl^ 5 3 
t ffittJi 5 5 tOB»C|att?>*LTV»4o %2 OS C Hi 7 7 f±, ?&14Jf 5 5 t^2fti 
#^#8 5 7 fcOHKtfcltfcfLTV^o I1WSCH17 5 Tk TfH$ 2WSCH17 7 (i. 
^iyn y ?mM5 9 OP^Klfclt ?>ftt^4o * 1 fllfffti^5 3 . SttJf 5 5 , 
12*11^15 7, I1WSCH17 5Mf20SCHf7 7fi, ?f 
SB 6 3 a ^rffM-T^o 
[0 0 9 1 ] 

m i o s c nm 7 5 fix rstta 5 5 Ti^-r -7 * h)m*y -tyxfc&m t m 1 

^LT^io I2WSCHI7 7 (i, fStt® 5 5 t^I"? * h ;b 5 * y -b > 7. ^Slg t ^1 
2 5 7 75 ? ^i" -7 * ^Fl^7* h ;v < * y -tr > * 

iSi^LTV^,, fS14^5 5 Kit, ilM|2©SCHi 7 5, 7 7 ^ihUtl 

A£*t.& 0 HI8 (b)K^£*t& MUftS^MM*^ 1 ?- 5 1 aKisv*t\ 

^rVJTIi, |lff)SCH|7 5S0 f *2OSCHi7 7 0« £ K J: o Tf£14S 5 5 KB! 
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[0 0 9 2 ] 

|1S^20SCH17 5, 7 7^1t GaAsMWfl^t^Gail 
m-xAsvPi-v4i#(X!i^O. 5Jil±, 1 ftTt*^) 0 , Y (i 0 Jil_h 1 1^T"C^> & ) ^ 
"btt^-Ci^o ^2»^%^T-5 1 a^fftJ&O^JfetfiJt LT, 

S C H^mfcm 7 5 SO 5 " 7 7 : un-A 1 x G a i-x A s (XfiO^i, 1 WTt*^) 

un— G a A s > Jilt 

G a A s#3i#t-teT-^£-i-&un-G ax I m-xA svPi-v^Ift 

(x(±i^o. 5J^±, lJim*), y(±oj^±i am^>) 

, Ga I nAsPliGaA s H4&T-^£-f& <fc n Hf£tt <bft£o 
[0 0 9 3 ] 

I9(a)li, ^!§B^offi|l7tM#2»#^<7)^ff^J*^i-»fM[l-e*So 0 9(b)li, 
H19 ( a)OX-X^^ffi^i-S^U?&oT^'bti/cMI§^;M^«^i : -0/<> -7 7" 

1 bfi, III- VMb^^^^-a-tfSUO^*^ 7 9^It:fx.l»:U ? tlSo M 
H^Ififrti 1 5 1 b -Ct±. SUO#«#:^ 7 9 f±, ^2 jgmM**^ 5 7 t ffittl 5 

5 £<7>fianf£&t<bti;z>o suco#3»^ 7 9<7>in- vmt-kw^-mmt, *£t£i 557^ 
mut<nm<Dy * v * y-t >xsgt^^t„ ^14155. I2iii»i5 7 

S^gijo^^ 7 9 (±, y v~SR6 3 b ^iStl-o 

[0 0 9 4 ] 

HJ9 {a)[Z7FZihtz*mW£itmi-5 1 b (±. ^2*11^1 5 7 i: ^141 5 5 t 
(Dmizmi btifzmv^mfom 7 9 ZMz-Ztf tit' i>, H9(c)i:^Sn4J:^:, SUO 
#i*#:JS 7 9 tiffll «M^2»#§ 5 3 ti£14Jf 5 5 h coftSI tzii&tt h tlX & X v^ Q SU<7)^ 

7 9^^ i mn.m¥-mmni&5 3 tstti 5 5 t^mizmibtiz ti, sij^** 

90111- vJMfb^#*#(i> 5^i"7* h * y -fe yxfemiUt 

m 1 ^n.M^-^WvM 5 3 "7 * F ^ y -t^7xiSIit^?)7t h * y -t 

>^^^i^*i-^o ttz, -n<F>w\<o¥-mwm 7 9 £-©14® 5 s<D-mmiztmn> =tv> 

o oi *k giJO^^Jf 7 9 (±, ^1 2»mM^2»^fM^5 3 tfenm 5 5 fcOM J: * 
2*il#i#i 5 7 £vS14Jf 5 5 tcoflw^^ < £ v^-f ft#HCf£tt <b £ tWCZ 

[0 0 9 5 ] 

its 3 $tznm2mmm*mfom 5 7 -ho^xnpt^iifn^nso 

[0 0 9 6] 

5 1 bOfiJ&Hi3lt£^#!lh LT, 
79:pIAIGaAs, pMA 1 G a I n P> plGalnP, XlipIG 
a I n A s P 

7J ? & <i> o 

[0 0 9 7 ] 

mio(±, *mM<vm%jtm¥mi£mT<Dmftmz^-fmmmr'$>2> 0 sch®7 5, 

7 7 ^lix.S®^7feM#ii^ : F-5 1 c(i. ni-V^t^W*^£^frSijO^Wf 

8 1 ^M^-ei^s- H s ti5o gij<7>*2»wi 8 Hi, » 1 mmm^mtt-mm 5 3 

WSCH175 t<DF^i5j;y f ^2«ma¥«#® 5 7i:t2?)SCHi77 t<7>m<7)'J?& 
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„ glJ<7)^#JI8 1 ffW. 2 fll^fffi 5 7t02(7)SCH17 7 t <7)figHl£H- <b *l£ 
t glj(7)#if#g 8 1 (Dill- Vmit-£%d¥-Bfol±m2 <DS C H177 ^t7 * h ;U 
^ * y -t: y X v&JHI i: ^ 2 5 7 7^1" 7 * h 5 * y -fc > X t <0 W 

©7* h;i/5^-y-t>^i&MS:^i-o BU<*>¥i*#* 8 1 1 5 3 i: 

I1WSCH17 5 t^MtCiStfbn^ fc gU<7)#*#:^ 8 1 <7>III — Vj^fc^W* 
#:(4, »1©SCH| 7 5 7) ? ^-t -7 * h ;u 5 * -7 -k > 7. j&Sffi <t * 1 #«S!^S#^J£ 5 

tt« 5 5 , m2 llllifri 5 7, ilff)SCHi75Ry f »2©SCHl77, 

\zm<D*mitm s 1 (4, -y 3 c * 0 **M7ti?5 1 c 
#ji s 1 (4, 7 9 tm £*ma»<b*j*sft&o 

[0 0 9 8] 

:o7* h ;v -fe ^ x tl© iil t: i i±\ BUtf^SttS 8 lOiXCiDAfn 

flit 5 3II±SCH17 7 tff2illf*#l5 7 t <D^r n MEtt4*j|ftffl $ 0 
[0 0 9 9] 

&±®.WLtz± *> *3§f^t*£MS&7\:M#*#^T-tc4ft{4\ iffiSSEWta* 
[0100] 

*!&^O^lR^2O^^Of^jo4tKv^<o^cO^^0iJ^|^B^L^^\ [HI 1(A) 

asitfHi i(B)t±, lBI&jta^i»flt*T-w^«IS:^i-BllB'e*>ao m \ <r>mM<nm& 

W2 0>%n<O : mk)"Q\±, ^10DBRH52 (5 2 )(i, 1 1 (6 1 ) fiHM 5 

El 1 KAjU^SftiiTi:, 1 1 (4, $ 1 ODB RfP2 fc i£14« 5 fcOffllC 

gfttt?>n-Cv»4o Sfc, «^iJ<7)MI&7c;M¥2»#^5 1 dt?l4, Hi l(B)U^£*i& 
4 9 6 1 (4, |10DBRi52 fc fittl 5 5 fc ©HKKtt feJfCV**,, 

[0101] 

^hb^co ^ i 2 <nmiM<7>fm £ < o fr^mifm £ w. l * «b mm l 
^ i <Dn.ffi.-7u y 9*mtm<D&*k±^ iimitmt lttjk-^iad^ 

*£fcO#®K43V>TB#M<DMi§fc£acA l W»-fkJRS**jitf Lt, ^#§7t;-fc>*-0|fc/$ ? 

tL^-Tv^A l £HlS£fc Lttiiv^l, A l co^b^#2»^7t*^<7)#14^^14 
iMHiit^^. A 1 *-£4$rv>III- ViMtWt LTJ4, GalnP 

SKafcHttfllTNi, Gain P^##{±G aAstl#Cfrf8^ 

[0 10 2] 

^#f*:SPfcO#Waw f /XJ±««E-/n y fc # 1 MSS¥?*fl=3C*a fc O^ffi 

#^ft&vvpTHg147& s £>&o -tO/Su WxtfG a I nPf#liA 1 Sr^i^v^t?, -to 
4 n fcraBfi£C&v* 0 Ga I nP^ff(7)/OK+>7yi4 N Sr^-trlll- V^** 
fe<Ds*> b'*f* v ^4 «7 v> 0 Ga I n *#*^tfliirn 7 ir^i|#i«i:'J: n 
(4\ *V)Ttf%i&mftlz&ftlZffl£&it>btL2>o ttz. Gal nP**MW$ii, 
NSr-g-frlll- vm*UM*0>mVfm* <Vh£v> 0 Ga I nP#f#:^ttrt«7*n-^* 

[0 10 3] 
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tl^D -y G a I n P <bf»J& $ Z t K M*- T, fS14S* f II 

H^lfri^G a I nP4«^eM$itt^tUw CLOflDdtK J: *Uf % A I Wc 

• y ^#i|![flt««fl5#JH.**IIIiSit LTA 1 t^iftv^, «3Eyn -y jr^iflti^y 
[0104] 

« 1 #SM¥##^lt> ^2jtlIM#ilO f 'lBl7'n y ^ G a I n P^ 
*to&»<bflllftSftTV>Tfc «fcv> 0 SfafclSifcWTNi, Ga I nPllftliGaAs^ft 

[0 10 5] 

IHSlfc LTA 1 «:^-i^v»III-V^#fr*^«rit$*L4rSttJgS0 f S CHStfll 
xSISjtW^lixiMlljtSS^flt^^isv^-c, fflxidf, GaAsWMy'Ga I 
n A s P^MMfc^fc < t^fft^©**^?) S CH^7j ? f»^$nTi5 >), Hi j*m 

s^ams^ m2mmm*mfomRv~mffi zrv ? g a i np^mt 

M$ntv^Uv»„ «ftifc*ifc«'C«\ Gain P^ft&tfG a I n A s P¥-&fc 
f±, GaAs**M^tSo Z(Ommz J:*itf, BB^ffl^acflt^S: 
#*#:g7i ? A 1 ^^^j:V^T% A 1 mfb^feHi-^®l&^:M^#fr*^0«mi4^^ 
&&<D£it<D Pltg14^ L * V^ 0 
[0 10 6] 

Hilt LTA 1 £#£fcv*III-V&*#ted»fc»*§ft4i£te*;ftO r S CHi^t 
tr«jfcfii*«:fllx.-5ffil&jfeffl#j||#:* : f-ICfev»-C, GaAs^lMtFGa I n 

A s P#^#0^^ < t &V^-f *i^O#*ft^ib S C HBa*fl*J£$*iTi3 »K G a I n A 

^fftiS^tiE^n -y *#&fl^JaW*G a I n P#ig#^ibfltJ&£;fxT & «fc v> 0 «fS^ 
HJ&fajTte, Gain P^igft&t/G a I n A s P#i»ft{±, G a A s 

[0 10 7] 

f^-tv^ fc^SfMS**^ *tt9J L tz if fit' i> , *ilOliO®HiI# 

[0 10 8] 

ft^£lfcf»L£^T-^f' 5 r*U;.fc^T&, I n P^f ft i ») I^vr/ K^-v -y ^O^^ 
*mT*-V 'J T£KL&46&^ tOmf&iZte&iDX: I nGaAsP/I n P^Mft^ffl 

[0 10 9] 

miRxf%2<Dmm<7>ifmxit. mstitm^mfam* 1 Rtf 5 i©jstimii-v^ 
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[0 1 10] 

m*i#*#i^isy f 5 iositJifc*ijii«a^#flt»«»o f *2#*a 

4rOH(i, I nP»/Ga I n A s P*»^t^^f og^/r/ K^t 7 
m£*)±£^o ffiteJi^o* * V TOffl C&#>14rt ? |6]±-f &o 

[0111] 

*H*fe OJ&SI O ffif& ^ £ is v » T , ft 14Jf K ttME ( N ) * £■ tr III - V Sif b 

^•*^i»#*«ttffl?ri6"C**o ffl*(N)Sr^trIII- Vift^f«#t Ltli, 'J?% < 
fcttf(N), #')^(Ga), ROW* (A s ) fc^trlll- VBSft^»¥#to&*fcl*S 

Of&^gcKiSvMt-e&ao Sfcfc, RIII-V^k^W^HfltSrG a A s#*#*H±^ 

5tk*(A s )£-£trIII- vmit&&*MMt<0'*y K*> ? 0. 9vO^-b^ 

, 0. 9-7 -<^n^- b A'ttlOlSf W§ISjSgOj!6«:MtSf f Mitt?, Wx. 
(£\ 1. 3 T-f * np< - h ^flfftMJBJteaiU £L < It 1 . 5 5^"f * n > - MHj^ii 

[0 1 12] 

G a I n A s ¥#flOU± G a I nA s P^^ttit LTG a A s2£«±Kig,I||£ 
St. i ti f> ©|S B B B W^t fc G a A s Itco^tOl^I^: i i ^r<D^Z 

ftb<v&&iz&jz%m*&mt>'3X&g l &tf2sitL*-t < 4 

m&&nbtuz< v> 0 ^^n*tLT. tia*t^ru v^tm.mt z^mu-v 

[0 1 13] 

'M%<ti>w.m, if y ) v^jkifm.m*^tsiii-vmt&%>>¥-^wt lti±, g 3 na 

s^WGa I nNAsllW^JWo iftibO^iftli, iS^IHf&SttfcSf 
•) . t#^7C^(G a , In, N, A s )<7>&j££p^-t& CttiD, GaAs* 
*v»U\ G a A s ^fft^ilta^iS^^tKii 1 ^ 

mm.± n*i*i)£*ru too. 9voo^-f )Wk±.<D%im<mt£&tk2 

■£%Z.ttfBrm%:¥mi&$:WZ>Z ttfX&2> 0 Lfc7&*oT\ GaAs||#IX!±GaA 
[0 1 14] 

ttz, GaNAsfltt^GalnNAsffftfC, $ <b U T > M > ( S b ) RZf 

/xi*M(p)$:vm7tmtLxmmLxi>£\<*o ry^-^yjtmt, 

?>ht LT> Gal nNAs^OH^xiI*WiT*i^WC\ GaNAs^lft 
^Ga I nNA s¥-mtt-n£ig i m:&m-f2>ftmrf$>Z>o $P7C^fi, GaNAsfitt 
tfG a I n N A s*2»#l*I^i3^r^^f^ B B a M^^fg;^cL^ l£vM±. V^TC^i LT|g 
B H H*H^«9iiitL-2.^»J^?-*ii^:i-^)f^fflt*^o Ga I nNAsPMP, 

[0 115] 

miRxfm2<D'mmmm<Dm^itm^mwm^^x, KiatMti 

^*M^>^i6^*t#t L"C, G a A s & ( A lxG ai-i)v I m-vP 

( X ti 0 Jil± 1 JfiJlT-C * 3 ) s5c v > tt A 1 x G a i - x A s (XliOWHWTT'i 
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, I n P / I n G a A s PliSffftU- WC^(t^*iMf4«H> K4r 

^ y°tfMjK<7)ttmt I n P -e^> «9 . *<r>n> K¥* -yrm.\t2. 16X1 o-"ya- 
;K1. 3 5eV)t*4. :o^P-ff^?7y Kii:i nPflMIBLfc 

< -e§&v>oT% row C&a6#l4£inj±-c£ &v^ 0 

[0 1 16] 

G a A s^^^^^^-T^CA lxG ai-xh I n i -y P#2§#(X fi 0 JBL± 1JSJITT? 
*S)-C(i, A 1 OMX^tlt^; tUi 3. 0 6X10- 19 y^-;Kl. 9 1 
eVm±3. 9 2xiO" 19 -/a-)H2. 4 5 e V)WT«IltvO K+>7/f^f 
I5"C#* 0 ifc, A 1 x G ai-x A sW#(XliO&± 1 WTt*5)T1^ A 1 W«X 
£%C^.-t2>ZtlZ±iO „ 2. 2 7X10 - "^-Ml. 4 2eV)J£JLL3. 19X10" 
"ya-iKl. 99 eV)WTOlH^r/K4>y7'i^tIfi^ 0 feU, InPf 
SflefcJfc-safc, ? 7 7 Kl till 7 ( fHo feC f£14 

[0 117] 

ifcx GalnNAsm GaNAsllff, GaNAsSbm GaNAs 
P#ig#, GaNAs S b P4M£^ G a I n N A s S b#2»#:, G a I n N A s 

StfG a I n N A s S b P*5»#©^i < t i> ^tifrn^tetf&frbm&Z 1x2> 
fl&ftJS t , (A 1 x G a i-x)y I ni-v P 3MMfc ( X f± 0 JSLt 1 &TX*$>2>)!&^liA lsGai 
-xA s^MMfc(Xt±0Ja±l J^T-e**)^<b»ffi§ii*^ 7 v vmt<D/^y K^> y^i 
f±, mz-l£. 3%M-i&mtf 1 . 3vOo>-b;^tSL (SfiiO/O K^> -y ^life 

1. 5 3X10" 19 yi-^(0. 9 5 4 e V)t*SOT, A 1 G a I n Pff 
f:/OF^';7*iti, f/M. 5 3X 1 0" 19 y'i-JV(0. 9 5 6 e V ) X~h *) , 

2. 4 x l 0" 19 v.x-;K 1 . 4 9 6 e V)f* J» A 1 G a A sflMIWc^O F 
^^yT'Ki, M0. 7 5 x 1 0~ 19 yi-M0 . 4 6 6 eV)-C*>), ft^l. 66 
X10- 19 ya-)Kl. 0 3 6 eV)-e*4, 

[0118] 

. 2 8 x l 0' 19 ya-;K0 . 8 eV)f*JOT\ A 1 G a I n P*f^fflv^;;ry 
K^fvT'ili. f/M. 7 8X10" ls ya-iKl. 1 1 eV)"C*^ ft^2. 6 4 
X 1 0" 19 ya-^( 1 . 6 5 e V)X"&&<, A 1 G a A s #^ffc& fflV>^A'> K^f-V y ^ 
Hf±, */h0. 9 9xi0- 19 ya-iH0. 6 2eV)f*l), f^l. 9 1X10" 19 v 
l . 1 9 e V)-C«b-6o 
[0 119] 

tfz, G a A s^iSffceteT-g^l-* (A lxG ai-xh I n i-y P#*flt(X»± 0 JBl± 1 
WT-e*4)RU f A lxG ai-xA s #*ft:(Xf± 0 JJJL± 1 JaTT-*^>)T*(i, A 1 3U&<7>±i 
JlIfc#K'<>' K^r-V •y^l < ®W^t±/h$ < ir-6o fee, AlM^WMt: 

o 

[0 12 0] 

I n P^ffcJ: O^clvvO K^r y 7°<D(A 1 xG ai-i)v I n i-y P#^#(X li 0 J£l 
± 1 &TX'$>2>)RV S A 1 xG ai-x A s #^#:(Xfi 0 &± 1 tlTT^«2>) «rSa£^n y * 

'J 7©^lti^O| Ci£#>7$ ? He3&{t:£*i£o fee, I nPM*&*^rn 
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[0121] 

^^ffl-e^, |^M^^*tft^15iJ^i-n(i\ AlGaAs, G a A s ifcliG a I nA s P 
*mfo t^o/cS CHi OtS^ *t*4 1 111 C #ft £ teffl -e £ & o 
[0122] 

^WSt^tt^Ga I nNAs^ff, GaNAsSb«, GaNAsSbP 
G a I n NA s S b^Stt^fc < t i n^(7)*f Mft^ $ iS 
t£Jf G a A s SSOi^t J: G a NA s f f G a A 

s P#«#:, G a I n A s P A 1 G a I n A s P#i»#W^& < t i> v^ti^O 

**#*ma* $ ti^, me mm to&mmmizx^ rmfc-rz - 1 a*-e § & 0 

[0123] 

mt. t <Dm iz & & m&fr h m& znz> 0 - n h <r>m^ : mtz -t s c h m £ 

^-Ttitf, ^7-7 KSri*(A lxG ai-x)v I ni-y P#«^(Xl± 0 JSL± 1 WTt-*^)^^ 
A lxGai-xAs#*#(XlJOW±lWTt*^)t-S)^il, SCHilt AlxGai 
-xA s ft(X(i 0 1J.± 1 WTt**l.)Xl±, G a A s ¥*#tCf&T-M^-t & G a I n A 
s PfWf)ifiK§ti-?i £ & G SCHiojfAUJ:*), fS1±« ~-<D * * '1 T ffl 

z&*>ti<mt *) . mmmm.<7)&ffi, &mftn<vfa±t\,^tz%m!&n<D&mmbtiz>o 

[0124] 

^lS.t/^2 0^Jfe<7)M^^tt^#2»#:f&^*T-f±> KliSCHilfiffitt 
1 i: o F4 1:^ f n iil^nl ^ f i ^ ; H^' i ^» o * 5 -y Kli:ittli:^fE, 

LT^IL, «T-m<7>IE?Uc*f LT^'J 7AE v £: & m^fct t LT^fflt^o 0!lx. 
t£\ (A lxG ai-xh I m-yP^77 KitGaAs SCHitOf^i^ ffltttfjtz 

[0 12 5] 

(A 1 x G a i-x)y I ni-v P^##(X(i 0 J&± 1 im^lXIJA 1 xG ai-xA s ^ 
#(Xf±om±l l;iT-C&£)^MIf/£$;f'L&*7 y KJf A liGai-iAs«(X 
(i0«± 1 l;iT-C&&)X<iG a A s #2»#KfitJ&g£-f & G ax I n i-x A s y P i -v^« 
#(Xlii&0. 51J>±> Yf±0l:l±l J^TT-&£)^ef#J&£ft& SCHi 

t Zmjl&^-mfo&itm^&^Xlt, AfniiifOl^WUt, (AlxGai-i) 
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y I ni-YP^M$(Xt±0J-:Lhl JSLT-C**), A lxG ai-xA s^f#(X(±0W±l W 
T-C**). G ax I ni-x A s y P i - v^«#^J^ $ n* 0 
[0126] 

mttf&o ^.^Tnwmmmmt lti±, #iixj2\ ? ? -y Kiottw, g a a 

ft:i;^T-ipt^ (A 1 x G a i -x )y I m-¥P^i#:(X(±OJ.Ul^Tt-|>§)t^li:A 1 
x G a i - x A s ^mfa ( X ti 0 &±. 1 J^T-C& £ ) X$> <9 , S C H <W W A 1 x G 

a i-x A sf|#(XliOJAl 1 &TX&2>)!&^^i, G a A s Uf£T-^£"r<2> G ax I m- 
lAsvPi-v^iftlXli^O. 5JSUt, Y(i0W±mT-C& 
t (A 1 xG ai-x)v I m-vP^iM^G ax I ni-xA SYP!-v4f#^tll, 

o 

[0 12 7] 

i&7fcfiit^«^:i-^#2»#:)iitii2#ms*2»^)iit i ^ma#3»fr)ii^^L 
xmiRM^^-v^-y ?*i-& 0 zcomiRM^v f p/f^-^-y^ > h^fflv^^ t 
^i^^ia^n^o :«x7f^K:j;^ ^ i mmm^mmMm^^- ? * > ?^ n-r 
. ^mm^mj&ir^^m^mtm2mmm^m^mo^^-y^y^^tix, 'j7->i 

[0128] 

I nP/Ga I n A s P^JI&fl ^-^f ^K;fc^T(±. 'J 7yM«x 7 f 
*MCB r ^ * y-JV^»i:ffl^tv^o Br*? / -;Wi, T£P? 5 -7 KJi(* 1 * 

<Dm&x£%^mtf*kc&a ^*»k ^^'^m\z&tf&v vv<r>mz<r>i$h<>&\zmx-x 
i±, 'j y yas$ui&cr-^>f k x 7 f tz^m-t&ox, y r>i^i^ 

ttOlft>oii;ii), 1/ - 14 OWmttS TO— ft*** < £ * o 
[0 12 9] 

y KfiOttW, G a A s ^SfrUttT-SE^i- -6 (A lxG ai-x)v I ni-yPff#(Xli 
OtliUlTtJbSK-Jbl), SCHfMWt##A lxG ai-iAs**#(XI±0JJl 
± 1 JJlTt*5)*vMi, G a A s KteTg-g-f & G ax I ni-xA svPi-yfi^iXfi^ 
0. 5&±. USLT-C*!), Y{i0J^±imr-e^)^>)-C*)»9, ®1£^> Motrin 
-Vl^M#(ii-ll GalnNAsm GaNAsllfr, GaNAsSb 

GaNAsPm GaNAsSbPflf, GalnNAsSbm G 
a I n N A s P#j»te. GalnNAsSb P#zg#)-C&£ £ # , ^cox-y ^ > 
i£(#!)x(£\ *|^X7f-t > M£fl§v»t\ T^^7-> KiC^L-CSCHiai/iStti 
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(AlxGai-x)yl n i-y P#*^(X(± 0 W± 1 J^T"C*S) 
X(±A lxG ai-xA s#^#(X(± 0&± 1 J^TT-&&K G ax I ni-xA svPi-v^lft 

[0130] 

, InGaAsP/In P ^MUftM-^Sffc^Kis v>-CitJft-C # 4 v>j&»o < o^<7> 
&«ftfcaiea ? JS&$ft3o mz-l£. I nGaAsP/I n P^MMfrU' fciiv* 
XtkZX^fzlttVtft&JKDnm&MVkZtiZo ftl^ I nGaAsPllftWl nP* 

I 0 1 3 1 1 

^UsSl^H Cji467) ? ^^"BIf^i: & *) , Zbiz, ffi&mtfyy FiiOx^;^lit I n 

g a a s p^mm^K&^mfc&itmi-^itm.Lx X < X%2>z\tfrb. £<0 : & 

[0 13 2] 

[nil mm. mi <vmMmm<v^mw&%m^*^%mmx 

[@2] H2(a)li, HI HTF^^/^I-mHr&o^Bfffill-eab^o 12(b)IJ, HI 

2 (aHwjF$ftfcII-II*Kj&ofc/<:/ K^> -y ^^tiffit^^o @2(c)l±, 
12 (a)lZ7jkZtitzIU-Uim~Wi^tzs*y K^> v ■/*7jiirmMX$>2>o 0 2(d) 
l±, HI 2 (a)C^$n^III-III^^f&o^®ff^5r^i-lI®T'*^>o 

.[13] H3(a)«\ ^II^OMI&^:M##^«T-<7)»^l^^i-SlfffiBI-eab-5.o 0 

3 (b)t±, 03 (a )K7F$tLtzIV -Ivmzftvtz'O K^> y 7°£tf1-0MT'&& 

°[@4] |4(a)li, ^:|&H^OMf&7feS#*#^O^f^J^7Fi-ttlfffi0^*^o 0 

4 (b)H\ 04 (a)H^$*ifcV-Vj«lHT&ofe/<> K^-v ? 7"Jitai^4o 
04 (c)t±. 04 (a)K^S*LfcV- V l&^ffi^l" & ^ifdo TS*^ ft £ SUOM#&7c; 

[05] i5fi, ^^©in*iWi?w^^^tifi@-c*4o 

[0 6] 0 6(i, 1 2 *^t^lt'*^o 
[07] 07(a)ii, 0 6 tc^$n^:VI- VI&Ui&ofc»fi5@-e*So |7(b)Ii 
, 0 7 ( a)U*$ftfcVII- VIII&Kf&o*:^^ K^r> y ^t^7^9A-e* 
-So 07(c)(±> 07 (a)K^£*L*:VIII- VIII|§lK?&o7t/N*> K^> y y«r^1" 
N7/7At*4o 07(d)(±, 07 (a)K^SflfcVIII- V Iim^f&o fc^Hf 

[08] i8(a)ii, ^w<vm%itw^mwm^<nmm*7^'rMmmx$>z>o m 

8 (b)t±, 08 ( a) i l z^znfzix-ixm~fc^tzw&itm*mi$-m = P<v'-<> k^> 

•y y°^7^-^MMXhi>o 

[09] 0 9(a)t±, ^m<vm%jtm¥mwm*<omm*^irmmmx*>z>o m 

9 (b)f±, 0 9 (a)lz^ZtitzX-xmz%ivtzm5£3tM¥mfcm i F(D'^s K^> y 
7"^tlffit^^ 0 09(c)fi, 09 (a)l<Z7jiZtifzX-xm^M-rZ>&i-r&-? 
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[11 0] HI 0(±. ^f§H^oMf§7tS*«^^-O^MJ^^1-SffMHT^^o 
[11 1] II l (AjfciOnUl l(B)t±, Mf§7tS^2»^T-O^^J^7Fi-[lM 

[0 13 3] 

1, la, lb, lc. ld-IMW'IMT^ 2-il<0DBR3, 3 1 * 

11-SS, 15-|20DBR^ 2 1 . 2 3 -11, 2 5 . 2 

7-SCHI, 29. 3 51. 51a. 51b. 5 1 c-IH3fc 

M#2tff^H\ 5 2-»l«DBR«, 5 3 1 mnm^mmt, 5 5 
7-|2*lIf|#i, 5 9 — Kaftan - 7 6 1 -it, 6 5-I20D 

BR§&. 6 7-n>^^H, 71. 7 3-11, 7 5. 7 7-SCHi, 79. 8 1- 
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tBliE# 2004-3062904 




thSE#2 004-3062904 



[15] 
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mtiE#2 004-3062904 
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[11 1 01 
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^-v! 11/E 



1 1] 
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l/E 



mm 

m : ik^m m 1 mm.m^mm¥M3 <±> g a a s^*f$fi^±{-f^tt^tiTv^ 0 

5±HlS^t^nTV^^ 1 <7)DB 2 -Cli, » l<^)DBR#f#i 2 afcJ:^2(7)D 
B R^ji#:2 b^HtC@e^iJ$nTV^ 0 gT2^DB RfflS 1 5-C<±, i3«DBR||ft 
/f 1 5 ai3J:^4<7)DBR^2g^l 5 b^S(:g^J$^'Ci/^ 0 ^ l jgmS^^pI 
i&3. rStl5i^J:O t ^2ilSfifti7(i, |l<?)DBRfiM2 tf 2WDBR 

3 <nmm 3 a ±, i§14/f 5 OffiM 5 a ±S.0 f ^ 2 mmm¥>Sfcm 9 OfHiJM 9 a ±Ht£ 
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1 . B 1990^ 8 2 9 B 
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